C umulative trauma disorders (CTD) or repetitive motion disorders are among the most commonly reported occupational illnesses and there is evidence that the number of cases is rapidly growing, Occupational health nurses and occupational health nurse practitioners are in unique positions to: • Encourage early reporting of problems. • Identify problems early. • Initiate effective conservative treatment and/or referral. • Help institute ergonomic changes at the worksite. In so doing, the problems should decrease, thereby avoiding costly absences and disability.
The term "repetitive motion disorder" may be misleading because, in some cases, it is the absence of motion (e.g., static postures) that seems to be more causally related to these disorders. For example, prolonged static loading of muscles in the neck and shoulder area stabilizing the arm so that precise motions can be performed (as in inspection tasks and data entry) is a
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188 main source of problems. In other cases, it is the repetitive nature of the task that causes the problem (repetitive wrist pronation and supination). Repetitive motion disorders primarily affect the soft tissues, including the nerves (carpal tunnel syndrome), tendons (tenosynovitis, epicondylitis) and muscles (mechanical neck strain). The goals of this article are to review the pathophysiologic causes of tissue damage and resulting pain and dysfunction of the neck and upper extremities, and to review current clinical approaches to diagnosing and treating these injuries. Any care provided by the nurse at the worksite must be within the scope of practice and supported with appropriate protocols, based on requirements of each state's nurse practice act.
ANATOMIC REVIEW OF THE MAJOR STRUCTURES OF THE NECK AND UPPER EXTREMITY Neck
The vertebrae in the neck making up the cervical spine are numbered Cl through C7. The muscles and ligaments joining the cervical spine are attached at the spinous processes of each vertebrae. The spinal cord runs through the center of the vertebrae and is protected by them. The cervical nerves, which originate at the cord, emerge laterally through the foramina or openings in the sides of the vertebrae. The vertebrae are cushioned by pads of fibrous cartilage called disks. Disks have a gelatinous center surrounded by a tough fibrous capsule. The vertebral joints or facets are connected by ligaments at the back and front of each vertebrae.
CE ART I C L E
The major neck muscles include the sternocleidomastoids anteriorly and the anterior, middle, and posterior scalenes and the large trapezius posteriorly.
Shoulder
The bones of the shoulder include the clavicle, acromion, humerus, and scapula. Two of the main joints of the shoulder include the glenohumeral joint and the acromioclavicular joint. The shoulder muscles include the deltoid muscle and the rotator cuff muscles. The function of the rotator cuff muscles is as follows. The supraspinatus (and the deltoid) muscles share forward flexion and abduction. The subscapularis is the primary internal rotator of the shoulder and stretches with external rotation. The infraspinatus and teres minor are primary external rotators and are stretched with internal rotation. The major tendons of the shoulder are the biceps tendon and the rotator cuff tendons.
Elbow
The elbow joint is formed by the distal humerus joining the proximal radius and ulna. The lateral epicondyle is the common origin of the extensor muscles-the extensor carpi radialis brevis, the extensor carpi ulnaris, the extensor digiti minimi, and the extensor digitorum communis . The medial epicondyle is the common origin of the flexor muscles (especially the flexor carpi radialis) of the forearm and the pronator teres.
Wrist
The wrist joint (carpus) is the articulation between the bones of the forearm (the radius and ulna) and the carpal bones. The wrist ligaments include the longitudinal ligaments (ulnar collateral , radial collateral, and transverse), the scapholunate and triquetrial ligaments, and the transverse carpal ligament. The transverse carpal ligament bridges the arch of the carpal rows. The flexor tendons (flexor pollicis longus, four flexor digitorum profundus, and four flexor digiti superficialis) go through the carpal tunnel along with the median nerve. The extensor tendons pass over the dorsum of the wrist and insert in the hand (they are arranged in six tendon compartments). A major stabilizer of the ulnar side of the wrist is the triangular fibrocartilage complex (TFCC), composed of an articular disk arising from the distal radius and inserting on the base of the ulnar styloid.
Nerves
The major nerves of the upper extremity are the median, ulnar, and radial nerves. The median nerve descends the inner aspect of the upper arm, into the fore- APRIL 1997, VOL. 45, NO.4 arm and through the carpal tunnel into the wrist. It innervates muscles that pronate the forearm, flex the wrist, and flex the proximal interphalangeal (PIP) and distal interphalangeal (DIP) joints of the fingers. The sensory branch supplies the radial 3Y2 digits, the thenar muscles, and the first two lumbricals.
The ulnar nerve passes down the inner aspect of the upper arm and, at the elbow, passes through a groove behind the medial epicondyle of the humerus. At the wrist, it enters Guyon's canal, a shallow trough between the pisiform and hamate bones. The ulnar nerve supplies sensation to the ulnar 1V2 digits and innervates the muscles that adduct the thumb and fingers and abduct and oppose the little finger toward the thumb.
The radial nerve winds around the humerus in a spiral groove which passes posteriorly from the medial to the lateral aspect of the arm. In the upper forearm it divides into two branches: the superficial branch supplying sensation to the dorsum of the hand and the motor branch (posterior interosseous nerve) supplying the muscles that extend and supinate the forearm and hand.
PATHOPHYSIOLOGY/ETIOLOGY OF CTDs Nerve Compression Syndromes
Venous return can be obstructed by static postures (i.e., grip, pinch), and enlargement of tendon sheaths (i.e., due to swelling, fractures). Venous pressure is increased due to obstruction resulting in slowed circulation. in the nerve complex. The small vessels and capillaries within the nerve segment dilate and edema increases. Fibroblasts proliferate, causing scarring and compression of the nerve. With prolonged nerve compression, demyelination, slowing of nerve conduction, and loss of function occur. Inflammatory conditions (i.e., rheumatoid arthritis) can cause nerve compression due to hypertrophy of tendon sheaths and tenosynovitis (Childre, 1995) .
Tendinitis
Microtearing at the tendinous insertions occurs from overuse or strain of the muscles. Occasionally, an acute injury may result in a macroscopic mechanical tear at the tendon insertion. The microtearing results in less diffusion, causing some ischemia, which releases enzymes and soft tissue breakdown. Mechanical attrition leads to further abrasions and tearing (Childre, 1995) .
Cervical Nerve Root Compression
As the disk degenerates it loses water content, and becomes narrow and less elastic. Gradually the vertebrae get closer. Osteophyte or spur formations may compress the nerve. The facets of the vertebrae can wear as well, CE ART I C L Ẽ ',t:1.!' IJJ<."'''' .::;,~'"".' , I,' ',; ,,",y,>{ "f'···.. causing tissue around the joints to swell, squeezing the cervical nerves in the foramina. Worn disks also can herniate, causing pressure on a nerve root. When nerve roots are compressed or traction is placed on them, referred radicular pain results. The Table depicts sensory and motor symptoms and common areas of pain found when cervical nerve roots are compressed. Figure 1 shows cervical neurologic levels of sensation in the upper extremity.
COMMON PROBLEMS OF THE NECK AND UPPER EXTREMITY Cervical Nerve Root Compression
A typical nerve root, originating at the cord level, emerges from the cervical spinal canal as fila that merge to form a root, which in tum emerges laterally through the cervical foramen. After emerging through the foramen, the nerve proceeds laterally and downward in the cervical grooves to ultimately form the brachial plexus.
Changes in the cervical spine from subluxation, disk herniation, or osteophyte formation may narrow the fora-190 men or cause soft tissue changes that encroach upon the cervical nerve root. Nerve roots become compressed or traction is placed on them, and referred radicular pain results. Muscular tension with position changes in the neck also can increase closure of the cervical foramina and cause pain.
Rotator Cuff Tendinitis
Rotator cuff tendinitis, especially supraspinatus tendinitis, is frequent. The predisposing factors leading to tendinitis are degeneration caused by nutritional deprivation (ischemia) and mechanical stress (repetitive arm elevation at the glenohumeral joint and static abduction of the arm). Even in the passive stage with the arm dependent, the effect of gravity imposes stress mainly on the supraspinatus tendon. Muscle tone is maintained through constant spindle activity which can fatigue the tendon. Also, traction on the tendon due to muscular contraction causes a relative ischemia by mechanical compression of the intrinsic blood vessels during contraction. The area that becomes compressed within the supraspinatus tendon is termed the critical or hypovascular zone.
This continuum of stages is called the impingement syndrome which includes three stages: • Stage I-Edema and hemorrhage. • Stage 2-Fibrosis and tendinitis. • Stage 3-Bone spurs and tendon rupture.
The client describes a history of pain in the shoulder area as well as tenderness. Passive range of motion (ROM) may be painful especially if it occurs during the painful arc (60 0 to > 90 0 ) of abduction. Active abduction of the upper arm may be limited throughout the entire ROM if there is apprehension by the client, protective spasm, or a moderately inflamed swollen tendon.
Bursitis: Subdeltoid (subacromial bursitis). This condition (inflammation of the bursa) is usually a concomitant inflammation with supraspinatus tendinitis. A primary subdeltoid bursitis is a rare occurrence.
Rotator Cuff Tears: Partial and complete. Rupture of the rotator cuff was once thought to exist only as a result of severe trauma. It is now understood to be a frequent occurrence from daily activities. A summary of the cycle ending in rotator cuff rupture is degenerative thinning and fissuring of the cuff (in the hypovascular zone) exposed to impingement or direct trauma, consequently leading to tearing of cuff fibers. Tears occur most frequently in individuals between the ages of 45 and 65 years from cumulative trauma. When it occurs at a younger age, the trauma is usually more severe and the tear more significant.
Pain may be elicited from specific motions of the arm during daily activities. Pain may be nocturnal, often interfering with sleep. Examination may reveal tenderness over the greater tuberosity. Pain can be reproduced by resisting abduction or external rotation if inflammation or tear is present in the supraspinatus muscle. Pain on internal rotation implies a subscapularis involvement. Weakness of the arm is apparent when compared with the contralateral side. Atrophy may be seen in the supraspinatus/infraspinatus fossae of the scapula, but, when noted, indicates the problem is chronic. A positive drop arm test may be present. Tears can be confirmed by arthrography or arthroscopy or magnetic resonance imaging (MRI), which will help distinguish large versus small tears. However, it is important to note that MRI may miss some cuff tears.
Treatment of the acute rotator cuff tear is generally accepted to be surgical intervention in the younger and physically active group. The only controversy is determination of what constitutes younger and physically active. Many rotator cuff tears have been successfully surgically APRIL 1997, VOL. 45, NO.4 repaired in people 60 to 70 years of age. The efficacy of the repair depends on the ability of the tissues of the cuff to respond to resection and suturing (Childre, 1995) .
Proponents of the conservative nonsurgical approach to chronic partial rotator cuff tears claim that, in time, the inflammatory reaction of the cuff subsides and the integrity of the remaining cuff fibers function better than if there has been surgical intervention. Eventually, the thickness of the tom fibers subsides, resulting in decreasing entrapment. However, if there is a full thickness tear, the client will remain weak.
Adhesive Capsulitis (Frozen Shoulder)
This is a feared result of shoulder tendinitis, bursitis, partial tear, or even reflex sympathetic dystrophy. A shoulder is considered frozen if pain leads to restricted motion in all directions. Fibrotic restrictive changes in the tissues of the shoulder capsule occur secondary to disuse.
Initially the client has pain and tenderness, usually over the deltoid insertional area in the upper outer humerus or directly over the capsule. Gradual limitation of both passive and active motion becomes a problem. Limited active abduction is noted and the client will demonstrate the shrugging mechanism. This limited motion persists and is even increased when soft tissue adhesions form. Atrophy may be noted especially in the supraspinatus and infraspinatus regions of the scapula.
Treatment for the frozen shoulder includes progressive ROM exercises (usually supervised initially by a physical therapist), nonsteroidal anti-inflammatory drugs (NSAIDs), and steroid injections. If conservative treatment fails, one or more of the following may be done: manipulation under anesthesia; distention arthrography; or arthroscopy and open release (controversial) (Birnbaum, 1986) .
Lateral Epicondylitis
Lateral epicondylitis or "tennis elbow" involves microtearing of the origin of the extensor carpi radialis brevis (ECRB) at the lateral epicondyle of the humerus. Inflammation at the epicondyle develops secondarily after this injury. Hand, wrist, and finger extension functions initiate and aggravate this problem. Symptoms include aching and deep tenderness on the extensor aspect of the forearm. The origin of the extensor musculature of the hand and fingers at the lateral epicondyle is painful on palpation. Increased pain occurs with resisted wrist extension and radial deviation. The sensory examination is normal.
Medial Epicondylitis
The medial epicondyle is the common origin of the flexor (especially flexor carpi radialis) muscles of the forearm and the pronator teres. The major activity causing pain is lifting objects with the wrists supinated. Symptoms include burning and tenderness on the flexor aspect of the forearm. Tenderness is present at the medial epicondyle which is often worse 1 to 2 em distal and slightly anterior to the medial epicondyle. Resisted pronation or resisted wrist flexion reproduces pain. The sensory examination is normal (Kraay, 1994) .
Treatment of both lateral and medial epicondylitis involves: • Ice over the affected epicondyle. • NSAIDs. • Air casts (to rest the elbow). • Avoidance of forceful wrist flexion and extension and forceful forearm supination and pronation. • Local injection (steroids) if these measures do not bring relief (can be used fairly liberally). • Stretching and strengthening exercises, physical therapy.
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• Casting (if injection fails).
• Surgical release (if all conservative treatment fails).
Entrapment Neuropathies of Median Nerve
Pronator Syndrome is one in which the pain is typically in the proximal volar forearm or the distal arm, which increases with activity and decreases with rest. Sensory symptoms occur in the radial 3Y2 digits. Four sites of potential compression are: • Distal third of humerus. • Lacertus fibrosis at the level of the anterior elbow joint. • Pronator teres muscle. • Arch of flexor digitorum superficialis (FDS).
Physical examination should reveal a positive Tinel's in the forearm rather than at the wrist, a negative Phalen's test, and pain on resistance to pronation. Electrodiagnostic studies confirm the diagnosis. Conservative care includes wrist splinting for 4 to 6 weeks and decreased use of the wrist. Operative care encompasses exploration of the median nerve in the proximal forearm. It must include from 5 em proximal to the elbow all the way to the arch of the FDS. Often, several areas of potentially compressive fibrous bands are found. Postoperative care includes posterior splinting for a short time and early ROM.
Anterior Interosseous Syndrome is a vague proximal forearm pain which increases with exercise and decreases with rest. Weakness or paralysis of the flexor digitorum profundus (FDP), the flexor pollicis longus (FPL), and the pronator quadratus occurs. No sensory changes are present (Eversmann, 1993) . Operative care involves exploration of the median nerve in the forearm from above the anterior interosseous branch into the deep volar compartment, requiring a long incision from above elbow to mid third, distal third junction of forearm. The lacertus fibrosis and pronator are taken down to allow exploration deep in the superficialis muscle. Findings include fibrous bands, thrombosed or aberrant vessels, enlarged bursae, or aberrant muscles. Postoperative care usually includes a plaster splint in 45°pronation and 45°e lbow flexion, early shoulder ROM, and elbow flexion and extension in order to delay pronation and supination and allow the pronator to heal.
Carpal Tunnel Syndrome. This is the most common upper extremity compression neuropathy, by far. Early presenting complaints include: • Fatigue of hand/forearm while active. • Discomfort which worsens at work as the day progresses. • Some relief on days off. • Intermittent paresthesias in median nerve distribution, typically at night or after a specific activity.
Chronic presenting complaints include: • Constant paresthesias and numbness. • Chronic aching and fatigue which persists on days off. • Weakness or clumsiness of hands.
Advanced chronic complaints include: • Permanent loss of sensory and motor function.
• Thenar muscle atrophy (Childre, 1995) .
The diagnostic workup includes radiographs of the wrist. Nerve studies confirm diagnosis, but the clinician can frequently diagnose with history and physical examination (although in the current environment of litigation and increased client awareness of CTD, most clients undergo nerve studies prior to surgery). Nerve studies also separate more proximal lesions, such as cervical radiculopathy or thoracic outlet syndrome. Figure 2 shows areas of sensation in the hand supplied by the median, ulnar, and radial nerves.
Carpal tunnel syndrome is associated with many conditions including rheumatoid arthritis, thyroid imbalance (especially myxedema), multiple myeloma, amyloidosis, diabetes mellitus, local trauma (i.e., distal radius fractures), alcoholism, hemophilia, local tumors, pregnancy, gout, and anatomic anomalies. Therefore, lab studies should include erythrocyte sedimentation rate (ESR), glucose, uric acid, thyroid panel, and rheumatoid factor (Szabo, 1994) .
Conservative treatment includes: • NSAIDs. • Splints-wrists in neutral position, avoiding direct pressure on median nerve. Often can wear at work, take off in the evening, and then wear overnight. If bilateral, alternate during the day and then wear both at night. • Cortisone injection-frequently effective, but usually transient. Risk of nerve injury is a problem. This is best for transient conditions, such as pregnancy or cases where job changes can be expected. • Ergonomic changes .
• Exercises-generally accepted as better for prevention than treatment.
• Rest/cut down offensive activities. • B6 vitamins (controversial), 100 mg tid.
Surgical treatment: Carpal tunnel release is performed on clients with positive nerve studies who fail conservative treatment.
Postoperative care: The wrist is immobilized postoperatively with the length of time varying, but usually no more than 7 to 10 days. This is followed by progressive hand use (this may be immediate). Pain relief occurs early, strength returns more slowly. As a guide, strength can be expected to be 50% at 6 weeks; it may APRIL 1997, VOL. 45, NO.4 be 3 to 4 months before full strength returns. Some clients never regain full strength. Swelling is common with the classic open release and it may be associated with thenar or hypothenar aching, called pillar pain. It is best for the client to avoid heavy activity or forceful grasping during this period. These symptoms usually resolve with time. Gentle stretching, scar massage, and a glove with a protective palmar pad may help decrease recovery time.
Entrapment Neuropathies of the Ulnar Nerve
Cubital Tunnel Syndrome (ulnar nerve entrapment at the elbow) presents with vague pain, often at the elbow, and paresthesias in the medial forearm to the ulnar 1Y2 digits. Anterior subluxation of the ulnar nerve over the medial epicondyle is common. Onset of paresthesias occurs into the ring and little fingers with elbow flexion and forearm supination. A positive Tinel's sign at the elbow may be present. With an advanced problem, there is motor weakness and atrophy of the intrinsic muscles. Nerve studies establish the diagnosis.
Conservative treatment includes: • Night splinting of the elbow in extension. • Rest. • Avoidance of provoking activities.
Surgery is reserved for severe cases. Ulnar Nerve entrapment at Guyon 's Canal (wrist). There are numerous etiologies to ulnar nerve compression at Guyon's canal; most are traumatic. Ganglions secondary to degenerative arthritis and giant cell tumors of the tendon sheaths also have been described.
The client may have difficulty in hand grasping activities and paresthesia of the dermatomal regions of the ulnar nerve. Motor weakness and loss of pinch strength of the thumb may be apparent. Atrophy of the interossei gradually becomes apparent. Cold intolerance is often described. A positive Tinel's at Guyon's canal and a positive sign over the ulnar nerve may be present. Phalen's test provokes paresthesias into ring and little fingers. Confirmation by electromyography/nerve conduction velocity (EMGINCV) is diagnostic (Cailliet, 1994) .
Conservative treatment includes: • Rest.
• Immobilization with a wrist splint. • Avoidance of repetitive trauma. • Steroid injection.
Surgery usually consists of decompression or external neurolysis of the ulnar nerve.
Compression Neuropathies of the Radial Nerve
Radial Tunnel Syndrome. This syndrome presents with aching pain in the extensor-supinator mass in the proximal forearm and radiates to the distal ann and forearm. The radial nerve is being compressed by tendons or ligaments in the forearm, The client experiences pain on wrist palmar flexion and pronation and pain on wrist extension and forearm supination against resistance. It is often misdiagnosed as "tennis elbow." However, the two can co-exist.
On examination, there is tenderness over the radial nerve four finger breadths distal to the lateral epicondyle . The client has pain on resistance to supination. Middle finger extension test is positive (pain on resistance of middle finger extension with elbow at 45°of flexion with wrist neutral).
Conservative treatment includes: • Rest. • Avoidance of provocative positions • Wrist splint (in dorsiflexion). • Injections.
Surgical treatment involves exploration and decompression of the nerve.
Radial Nerve Compression at the Wrist (Wartenberg's syndrome), also known as cheiralgia paresthetica . This is an isolated neuritis of the superficial radial sensory nerve. The client experiences sensory symptoms only. A positive Tinel's is present over the nerve at the site of irritation. Causes of compression include constricting bands, aberrant muscles, and overuse (Eversmann, 1993) . Surgical treatment involves exploration and decompression of the radial nerve.
Thoracic Outlet Syndrome
This is a vague and confusing presentation, often difficult to diagnose. It is generally provoked by a particular activity, especially overhead use of the arms. Symptoms result from compression of the brachial plexus, the subclavian artery, and subclavian vein. Symptoms include pain, paresthesias, swelling, temperature changes, and motor weakness which affect the shoulder, arm, forearm, and hand. Weakness in the Tl innervated muscles with sensory findings of tingling and numbness in C81T1 distribution can be present. Encroachment on the neurovascular bundle can be due to cervical ribs, fascial remnants, abnormality of the first thoracic rib, interscalene muscle spasm, and thickening of normal fascia from persistent mechanical irritation. Mechanical compression of the neurovascular bundle between the bony components of the outlet is also considered a predominant cause.
Postures of the head, neck, and shoulders also can cause and/or contribute to thoracic outlet symptoms. The forward flexed position of the head, neck, and shoulders leads to tight and shortened scalene muscles and pectoralis minor muscles which will compress the brachial plexus, especially when the plexus is stretched by overhead activities. The middle and lower portions of the trapezius muscle become weak as they are stretched and lengthened. Other muscles (upper trapezius, upper rhomboids, and levator scapulae) will increase in size and compensate for lower trapezius weakness. In particular, overhead activity will be difficult and exacerbate pain and symptoms. This clinical picture of muscle imbalance, tightness, and discomfort associated with neurologic compression of the brachial plexus in the region of the scalene muscles can be included in the diagnosis of thoracic outlet syndrome (Mackinnon, 1994) .
Reproduction of the symptoms is a major part of the examination. Provocative tests include Adson's maneuver, costoclavicular maneuver, and hyperabduction test. Nerve studies are often normal but are helpful if positive. Special studies include cervical spine radiographs and EMGINCVs.
The symptoms usually improve with physical therapy. Surgery is rarely necessary. Posture education is a must. If the size of the client's breasts contributes to abnormal shoulder postures, then breast reduction also can be helpful.
Wrist Tendinitis
De Quervain 's Stenosing Tenosynovitis. De Quervain's disease is a nonspecific tenosynovitis of the abductor pollicis longus (APL) and extensor pollicis brevis (EPB) tendons in the first dorsal wrist compartment.
Overuse or unaccustomed use in the form of repetitive gripping and grasping leads to friction irritation of the tendons as they cross the distal radial styloid. It is more common in women 30 to 50 years of age and is frequently encountered post-partum. Symptoms include swelling and pain. Crepitation may be present over the radial styloid. Pain is aggravated by resisting thumb extension and abduction isometrically (Cyriax, 1993) .
Finklestein's test may be positive. This is performed by having the client grasp the thumb with the fingers (thumb in palm) and deviate the wrist in the ulnar direction. If this causes pain, the test is positive. It is important to differentiate between de Quervain's tenosynovitis and carpometacarpal (CMC) joint arthrosis of the thumb. To do this, tenderness and pain must be accurately localized between the first extensor compartment and the CMC joint of the thumb. The grind test and radiographs will rule out osteoarthritis.
Treatment consists of rest and restriction of the thumb, gripping, and grasping. A thumb spica splint is usually used. Ice application and NSAIDs can be helpful in some cases. However, the best results are achieved with local injection, which can usually be repeated once. If symptoms persist, surgical release should be considered (American Society for Surgery of the Hand [ASSH], 1990).
The nurse should be aware that triggering of the thumb associated with de Quervain's disease is probably much more common than is recognized. This triggering can be overlooked unless tested specifically with resisted thumb abduction and extension followed by resisted flexion and adduction (Witczak, 1990) .
Flexor Carpi Radialis (FCR) Tendinitis. This problem causes volar radial wrist pain which exhibits increased pain with flexion and extension of the wrist. Point tenderness over the FCR at the wrist flexion crease may be present, as well as swelling over the radial wrist. The FCR overlies the scaphoid tubercle and trapezial crest; inflammation can cause adhesions in this "tunnel." Treatment includes NSAIDs, volar wrist splinting, activity limitations, injections, and surgery (release of FCR sheath) if symptoms persist.
Ulnar Sided Pain
Flexor Carpi Ulnaris (FCU) Tendinitis. The client experiences pain and swelling proximal to the pisiform bone. Symptoms are increased by wrist flexion in an ulnar direction. Treatment consists of splinting in a mild wrist flexion, NSAIDs, or by injection of steroid into the area.
Extensor Carpi Ulnaris (ECU) Tendinitis. Tendinitis of the ECU is a tendinitis of the sixth dorsal compart- APRIL 1997, VOL. 45, NO.4 ment. Subluxation of the tendon may result from a tear in the retinacular ulnar compartment. The subluxation is caused by the client actively supinating the hand with the wrist in ulnar deviation.
Initial treatment includes splinting the wrist in extension, pronation, and in a radial deviated position in addition to NSAIDs (Eversmann, 1993) .
Triangular Fibrocartilage Complex (TFCC) Tears. The TFCC is composed of an articular disk that arises from the distal radius and inserts on the base of the ulnar styloid. Tears are caused by a fall on an outstretched hand; lifting heavy objects; supination/pronation loading; and age related degenerative changes of the TFCC.
The client often feels a catching or snapping sensation. Pain can be persistent on the ulnar side of the wrist. Physical examination may reveal some tenderness and swelling over the head of the ulna. The "piano-key sign" may be present-a palpable laxity of the distal radioulnar joint as the hand is dorsiflexed and palmar-flexed rapidly. Radiographs may reveal a positive ulnar variance. It can be very difficult to diagnose since arthrograms can be falsely positive or negative. MRI and arthroscopy are also done to pin down a diagnosis (Hayden, 1993) .
Conservative treatment includes:
If these measures fail, surgery is indicated to repair the tear or excise the tom portion of the TFCC.
Stenosing Tenosynovitis or Tenovaginitis (Trigger Finger) . Snapping of the flexor tendons during active finger flexion is termed "trigger finger." This is often misdiagnosed as popping at the PIP or DIP joints which can be interpreted as dislocation.
Triggering occurs most frequently in the thumb, middle, and ring fingers and is related to direct, repetitive trauma of the flexor tendons of the fingers. The sheath thickens, and the enclosed tendon enlarges and forms a nodule within the thickened synovium lined sheath proximal to the Al pulley. Disproportion between the tendon and its sheath takes place and "snapping" occurs as the nodule moves within the sheath. Pain may be at the pulley or referred to the PIP joint. Trigger fingers are associated with systemic problems, including diabetes mellitus and rheumatoid arthritis.
Treatment includes restriction of excessive gripping and pinching. Injection is tried, with a maximum of three. Immobilization is usually not helpful. However, if it is tried, the thumb is splinted in extension. Padded or over-sized tools can be helpful. Surgical release is indicated if conservative treatment fails. The temptation to remove the nodule should be avoided. Instead, the pulley should be slit just enough to allow full active range of motion without triggering. Excessive release will lead to tendon prolapse (Anderson, 1995) .
Cysts
Cysts are the most common soft tissue tumor of the hand (50% to 70%). Seventy percent are dorsal ganglions in the scapholunate area. Cysts are soft and mucin filled.
There is a 3:1 prevalence in females. Seventy percent occur in the second to fourth decades of life. Cysts are usually singular in occurrence. Radiographs are within normal limits. The pathophysiology remains obscure and confusion exists as to whether cysts are occupationally related. The etiology is not proven-eysts are thought to be due to trauma, synovial herniation, and mucoid degeneration.
Treatment includes aspiration and injection, but is associated with a significant percentage of recurrence. If injection does not work, surgical excision may be necessary. Volar cysts near the radial artery and nerve are more difficult to excise.
CLIENT HISTORY
The following components of the history are focused on the neck and upper extremity. 196 or previous episodes of symptoms in the involved area? 7. Review of symptoms and health history (Childre, 1995) .
PHYSICAL EXAMINATION
The components of the physical examination are specific to the neck and upper extremities.
Examination of the Neck
General: observe demeanor, behavior Inspection: • Cervical spine straightened? Lordotic? • Neck tilted rotated more to one side? • Neck rigid?
Palpation: tenderness over C-spine versus tenderness, tightness, and/or spasm in cervical muscles.
Motion: passive and active ROM. Specialized tests for the neck are performed to help determine if the primary source of the symptoms is the neck vs. the upper extremities. • Reflex Testing: biceps reflex, brachioradialis reflex, triceps reflex. Depressed reflexes signify cervical nerve root irritation. • Valsalva Test: Instruct the client to inhale and hold, then bear down. A positive test is an increase in neck pain (due to increased intrathecal pressure). • Spurling's Test: With the client seated and the head turned and laterally flexed to the side of the symptoms, press down on the head. A positive test result reproduces radicular symptoms. • Axial Compression Test: Press down on the top of the client's head while the client is either sitting or lying down. A positive test increases pain in the neck or arm. • Manual Traction: Place the open palm of one hand under the client's chin and the other hand on the occiput. Gradually lift the client's head to remove its weight from the neck. Test is positive if there is disappearance or diminution of radicular symptoms. • Arm Abduction Test: Pull up on abducted arm (of the side of the radiculitis). Disappearance of symptoms is a positive test result.
Waddell's Signs (for documentation of embellishment, malingering) include skin hyperreactivity, widespread bony tenderness, reproduction of pain with light pressure to top of the head, giving way, motor weakness, glove numbness, and overreaction to pain.
Examination of Shoulder
Inspect for atrophy, deformity, swelling, redness or warmth, winging of the scapula, and asymmetry.
Palpate for tenderness. Check proximal strength, sensation, pulses. Check range of motion: • Flexion (180°, normal) • Extension (45°) • External and internal rotation (90°) • Elevation (150°to 180°).
Check shoulder signs: • Impingement sign: Perform with the client seated; internally rotate the shoulder and pronate the arm. From behind, cup the elbow in the examiner's hand and bring the arm through the flexion arc while applying pressure superiorly. Pain on this maneuver is significant for bicipital or supraspinatus tendinitis. • Apprehension sign: Perform with the client in the supine position with the arm abducted to 90°and externally rotated. The examiner pulls the head of the humerus in an anterior position while holding the elbow fixed. A positive sign is a facial grimace or apprehension. Some anterior slip or click is felt. This is significant for shoulder dislocation. • Localized acromioclavicular tenderness, indicating acromioclavicular joint injury and/or arthritis . • Drop arm test: Ask the client to hold the arm abducted at 90°. If the rotator cuff, because of tearing, cannot seat the head of the humerus, the arm will slowly descend. This is considered a positive drop arm test.
• Yergason's test: Ask the client to fully flex the elbow, then grasp the flexed elbow in one hand while holding the client's wrist with the other hand. Externally rotate the client's arm as the client resists and at the same time pull down on the elbow. If the biceps tendon is unstable in the bicipital groove, it will pop out of the groove, and the client will experience pain.
Thoracic Outlet Maneuvers. These tests are designed to compress the neurovascular bundle at the costoclavicular space (between the clavicle and first rib). They should be done on both arms, since pulse diminution is a normal variant for some clients. A positive test is diminution or absence of the radial pulse and/or an increase in arm pain or paresthesias.
Costoclavicular Test. Palpate the radial pulse; instruct the client to force the shoulders back and down while flexing the chin forward. Next, the examiner should draw the shoulders down and back, and have the client take a deep breath. If the radial pulse is diminished or absent and arm symptoms are reproduced, the test is positive for thoracic outlet syndrome .
Adson's Test. Take the client's radial pulse at the wrist and continue to feel the pulse as the client's arm is abducted, extended , and externally rotated. Instruct the client to take a deep breath and tum the head toward the APRIL 1997, VOL. 45, NO.4 affected extremity. An absent or diminished pulse indicates compression of the subclavian artery.
Hyperabduction Maneuver (Wright's Test) . Palpate the radial pulse. With the arm fully extended, abduct it (-120°) while palpating the radial artery. If pulse is diminished, the test is positive.
Examination of Elbow
Inspect for redness, swelling. Palpate for tenderness . Check range of motion: • Pronation/supination to 90°and flexion/extension from 0°to 160°(40°is normal). • Resisted wrist flexion/extension with elbow extended-designed to reproduce elbow pain. Extension increases pain in lateral epicondyle. Flexion increases pain in medial epicondyle. • Resisted middle finger extension and forearm supination done with elbow straight to determine radial tunnel syndrome (tenderness will be localized over the muscle 1 in. distally, and a bit toward the antecubital area from the lateral epicondyle).
Check distal pulses, strength, and sensation .
Examination of Wrist
Inspect for skin swelling, redness and temperature, atrophy of muscles, and scars.
Palpate for tenderness.
(Testing of specific intrinsic and extrinsic muscles is not included here.)
Other testing: Sensibility. Two point discrimination test (2PD)begin at a 6 mm distance between the points of the calipers and proceed higher or lower to determine the critical distance at which the client can distinguish two points from one. Ratings are as follows: • Normal: <6 mm. • Fair: 6 to 10 mm. • Poor: 11 to 15 mm. • Protective: one point perceived.
• Anesthetic: no point perceived .
Increasing values may indicate worsening nerve compression. With mild to moderate nerve compression, 2PD is preserved, but sensory threshold changes , such as abnormal cutaneous pressure threshold (Semmes-Weinstein monofilament test) and diminished perception of tuning fork stimulation occur (ASSH, 1990) .
Strength. Grip: Use a squeeze (grip) dynamometer and make three successive determinations. Correct position: arm should be comfortable at the client's side, elbow flexed at 90°, and forearm and hand resting unsup-ported. Record and calculate posttreatment percentage relative to pretreatment value, as well as to value from contralateral hand . Note : Thi s measurement is only an indicator of improving or worsening condition. It is highly dependent on client effort .
Pinch Strength: Use a pinch dynamometer. Key pinch is thumb tip to radial aspect of the middle phalanx of the index finger (most universal and preferred value). Tip pinch value (index tip to ulnar tip of thumb) will be less powerful than key pinch . Record three successive efforts and calculate percent relative to pretreatment, as well as contralateral hand values.
Vascular Status. The Allen 's test is used to determine the patency of the arteries and can identify vascular impairment as the source of the client's hand symptoms. Allen's Test consi sts of the following: • Compress the radial and ulnar arteries of the wrist. • Have the client open and close the hand into a fist several times to exsanguinate the hand, and then open the hand again in a relaxed position with the wrist neutral. • Release the radial artery only. If the palm and all fingers fill with blood , then the radial artery is patent with good collateral flow into the ulnar artery system. • Repeat first two steps . • Release the ulnar artery only. If the entire hand flushes, then the ulnar artery is patent, with good flow into the radial system. • Normal filling time for the hand through either artery is usually <5 seconds.
The Allen's test can also be done on a single digit by expressing the blood out of the digit and occluding both digital arteries and then releasing the radial digital artery and noting the filling of the digit. Same procedure is carried out on the ulnar digital artery (Doppler probes, available in most emergency rooms, can be used. ) (ASSH, 1990 
TREATMENT OPTIONS
"Resting" the neck and/or upper extremity is done by immobilization (by splint or cast) and/or restricted activity. The client must understand how to "rest" intelligently by modification of the job or postures required to do the job and by lifestyle changes. For example, a hobby such as crocheting or needlepoint are stopped temporarily during the treatment of hand problems. At work , specific limitations are given to the supervisor (i.e., no forceful use of the thumb) and overtime and second jobs may need to be temporarily suspended.
The mainstay of treatment with medications for CTDs are NSAIDs. Some points to remember about these medications include: • All are very similar. • Can cause gastrointestinal upset and ulcers. • Should be taken with food. • More side effects with older clients. • With prolonged use, bloodwork is done to monitor liver and kidney functions, as well as a complete blood count. Other medicines in the general treatment of CTDs include muscle relaxant s. Frequently used are cyclobenzaprine (Flexeril), chlorzoxazone (Parafon Forte), and methocarbamol (Robaxin). These are generally best taken at bedtime due to possible drowsiness. Medication s for pain include acetaminophen (Tylenol), propoxyphene (Darvocet), and pentazocine with acetaminophen (Talacen) for mild pain; codeine , hydrocodone and pentazocine (Talwin) for moderate pain; and oxycodone and meperidine (Demerol) for severe pain. Narcotics are best avoided in clients with chronic problems, as there is a high poten-
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Upper Extremities Assessment and Diagnosis. Winzeler, S., & Rosenstein, B.D. the thoracic outlet. Therefore, generally the ideal work station is low, approximately 2 to 4 in. below the elbow. This can be altered somewhat-higher for precision work and lower for heavier work. Reaches should be less than 20 in. to avoid full elbow extension.
Head-neck postures need to be evaluated. The following situations encourage forward flexed position of the head, neck, and shoulders leading to tight, short scalenes, and pectoralis minor muscles compressing the brachial plexus: prolonged sitting; sitting with poor low back posture; and sitting with no arm support. The employee is encouraged to perform a variety of postural changes during the shift-sit/stand stations are ideal. tial for abuse. Other medicines that can be used include sleeping medications, anti-depressants, B6, and topical agents (i.e., Capsaicin). Anti-depressants (i.e., tricyclics) can be helpful for sleep disturbances and chronic pain.
Localized injection is often done if the client does not respond to oral medication. Typically, lidocaine (Xylocaine) is mixed with cortisone. Immediate pain relief usually occurs. However, the pain will return in several hours. Therefore, it is important to instruct the client to use ice frequently for 48 hours. Usually no more than three injections are given within a 6 month period.
Splints, supports, and casts are used frequently to immobilize a joint. A hook and loop fastener support or an Aircast splint is used to stabilize the tendons of the elbow. A cock-up splint is used for carpal tunnel syndrome. A thumb spica splint is used for immobilizing the thumb with de Quervain's tenosynovitis. A combination cock-up splint with an abducted thumb is available for clients with both carpal tunnel syndrome and de Quervain's tenosynovitis. Casting is done as a last attempt to prevent surgery in clients with epicondylitis. Various ace wraps and wrist supports are available for wrist tendinitis problems.
Physical therapy is generally ordered for stretching and strengthening. Other modalities such as ice, heat, ultrasound, iontophoresis, massage, and fluidotherapy/whirlpool are best used initially for swelling and pain control. Focus should be on weaning the client to a home exercise program. Postural education and awareness of the importance of "micro-breaks" (60 second stretches during the work day) should be stressed by the physical therapist and nurse.
No treatment of CTD or overuse syndromes would be complete without discussion of ergonomics for prevention of problems and accommodation of clients with special needs. Although ergonomics is not discussed in detail in this article, the following risks need to be addressed by the occupational health nurse with the safety manager, engineer, and/or ergonomist: • Repetition. • Force. • Mechanical stresses. • Cold temperatures. • Vibration.
Evaluation of posture at the work station is critical to reduce stress on the neck and upper extremities. Elevated arm postures are avoided as arm elevation requiring sustained contraction of the supraspinatus muscles allegedly can cause ischemia within seconds (sometimes described as the ischemic critical zone). Also, arm elevation tends to compress the neurovascular structures in the region on 1.
2.
3. AAOHN Journal 1997; 45(4),188-200. Cumulative trauma or repetitive motion disorders are among the most commonly reported occupational illness, and mainly affect the neck and upper extremities.
4.
The etiology of cumulative trauma disorders includes nerve compression secondary to inflammation and tendinitis secondary to microtearing at tendon insertions and/or friction irritation of the tendons.
Work postures, such as forward flexed position of head, neck, and shoulders; static loading of muscles; as well as repetitive motions can cause cumulative trauma disorders or aggravate pre-existing problems.
The occupational health nurse is in a unique position to encourage early reporting of these problems so that conservative treatment can be initiated, identify ergonomic issues at the worksite and institute change, and work closely with the orthopedist to manage clients effectively with clear communication and collaboration.
Hourly "minute breaks" for stretching can help avoid neck, shoulder, and ann fatigue and should include chin tucks, lateral neck stretches, wrist tendon stretches, rotator cuff stretches, and standing back bend.
CONCLUSION
It is clear that occupational health nurses and occupational health nurse practitioners can make a valuable contribution in the identification, assessment, treatment, and referral of problems of the neck and upper extremity. Increased clinical knowledge in this area can often prevent problems from escalating into cases that involve extended absence and disability. Working as a team, the nurse and orthopedist can manage their clients effectively with clear communication and collaboration about ongoing treatments, ergonomics, and any worksite accommodations.
